Introduction
Redheffer et al. [7] , [8] holds for 0 < x ≤ π. After that, mathematicians [1] - [4] , [6] - [11] studied the Redheffer's type inequalities. Chen et al. [2] gave the Redheffer's type inequalities for cos x and sinh x x , Baricz et al. [1] , [6] , [11] established the Redheffer's type inequalities extended for Bessel functions and Zhu et al. [9] [10] showed the Redheffer's type inequalities for circular and hyperbolic functions. Especially, Li et al. [4] showed the following simple Redheffer's type inequality; the
holds for 0 < x < π, where the constant 3 is the best possible. In this papar, we consider the above inequality (1.2) and our main results are followings. The above inequality (1.4) is extended the constant part and the reversed type of the inequality (1.2).
Remark 1.3.
It seem likely to that the inequality (1.3) holds for r > 3 and 0
, which is a stronger than the condition of Theorem 1.1.
Proof of main theorems
Proof of Theorem 1.
r , we have
Hence, it suffices to show that
First, we consider the case of 0 < x ≤ 3π 4 . In this case, the following inequality is the important role of the proof. Li [5] showed that
for 0 < x < π. It follows from the above inequality (2.1) that
for 0 < x < π and we have
where
, we have
Thus, we obtain F (x) > 0 for 0 < x ≤ 3π 4 . Next, we consider the case of 3π 4 < x < π. By Taylor series, we have
< x < π, so we can get
45π 2 x 2 3x 2 − 3πx + 2π 2 , where
The derivatives of F 2 (t ) are
and 
The proof of Theorem 1.2 is complete.
